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(54) Digital signal editing apparatus and method 

(57) When editing an image signal and a sound sig- 
nal or* these signals multiplexed using a conventional 
digital signal editing apparatus, it is necessary to provide 
a reproduction apparatus for reproducing aboriginal sig- 
nal and a recording apparatus for recording the signal 
edited. This significantly increases the size of the editing 
system. 

According to the present invention, a read-out unit 
2 reads out I pictures, B pictures, P pictures, and a re- 
production information on a reproduction interval of this 



coded data from a storage medium 1 allowing random 
access. A storage unit 3 stores the reproduction infor- 
mation read out from the storage medium 1 by the read- 
out unit 2. A control unit 3 controls read-out of the read- 
out unit 2 according to the aforementioned reproduction 
information from the storage unit 3. A decoding unit 5 
decodes the coded data which have been read out by 
the read-out unit 2 controlled by the control unit 4, in 
such a manner that the data are temporally continuous 
and outputs an edited decoded data string. 
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Description 

The present invention relates to digital signal editing 
methods and apparatus. 

Digital signal editing apparatus and methods can be $ 
employed when editing and displaying a moving image 
signal and an acoustic signal recorded on a storage me- 
dium which allows random access such as a magneto- 
optical disc. 

Fig. 1 shows a configuration of a digital signal edit- '0 
ing system for editing at least one coded data string re- 
corded on a storage medium which allows random ac- 
cess such as an optical disc. 

A coded data constituting said coded data string re- 
corded in a storage medium 31 is reproduced by a re- »5 
production apparatus 32 whose reproduction timing is 
controlled by a control unit 33, and is displayed on a 
display unit 34. While the data is displayed on the dis- 
play unit 34, a portion to be edited is determined by an 
editor. zo 

The control unit 33, after moving a read position of 
the storage medium 31 up to the portion to be edited, 
makes the reproduction apparatus 32 start reproduction 
of a signal. The control unit 33 also controls the record- 
ing timing oMhe recording apparatus 35. When the re- *s 
production apparatus 32 starts reproduction of a signal, 
the signal is recorded on another recording medium 36 
in the recording apparatus 35. 

For this, the reproduction apparatus 32 and the re- 
cording apparatus 35 should be synchronized for oper- 30 
ation. This synchronization is controlled by a signal from 
the control unit 33. Note that a signal transmitted from 
the reproduction apparatus 32 to the recording appara- 
tus 35 is a coded signal which has been decoded or not. 
When a decoded signal is transmitted from the repro- 35 
duction apparatus 32 to the recording apparatus 35, the 
reproduction apparatus 32 decodes by a decoder a cod- 
ed data from the storage medium 31 , so as to be trans- 
mitted to the recording apparatus 35, which receives the 
decoded signal and codes the signal, which is recorded 40 
on the storage medium 36. 

Fig. 2 shows configuration ol a digital signal editing 
system for carrying out a nonlinear edition. A data re- 
corded on a storage recording medium 40 having a large 
capacity such as a magnetic tape is reproduced by a *s 
recording/reproduction apparatus 41 and read out to a 
storage unit 43 which allows random access such as a 
hard disc drive (HDD) connected to an editing unit 43. 
This storage unit 43 may be built in the editing unit 42. 
A data which is read out here is a coded data or an orig- 50 
inal signal such as an image/sound signal or the like ac- 
cording to the configuration of the editing system. 

An editor, while checking the image/sound signal on 
a display unit 44, edits a data in the storage unit 43 by 
the editing unit 42 and records the edited data in the $s 
storage unit 40 by using the recording/reproduction ap- I 
paratus 41 . As this editing unit 42, a personal computer 
and a work station may be used. In such a case, the 



storage unit 43 may be an HDD or RAM connected to 
(or built in) the computer. 

It is possible to increase -the editing efficiency by 
reading a data into the storage unit 43 allowing random 
access, but it is necessary that a data be read from the 
storage medium 40 into the storage unit 43 and, after 
edition is complete, the data should be written back into 
the aforementioned storage medium 40. In the same 
way as the example of Fig. 1 , the system of Fig. 2 re- 
quires a reproduction process and a recording process. 

A typical editing operation using the editing system 
shown in Fig. 1 and Fig. 2 will be explained below with 
reference to Fig. 3. Fig. 3A shows a part of data D<, to 
be deleted and the data Do preceding the deleted data 
is connected to the data D 2 following the deleted data. 
This operation will be referred to as a skip edition. 

Fig. 3B shows a data divided at point P A into a data 
part Do and a data part D, , between which another data 
part D 2 is inserted. This editing operation will be referred 
to as an insert edition. 

Fig. 3C shows a data part D 1 replaced by another 
data D 3 . This operation will be referred to as a replace- 
ment edition. 

Recently, in a system for recording an image signal 
and a sound signal on a recording medium such as an 
optical disc and a magnetic tape and reproducing the 
signal on a display unit, or in a video conference system 
or a visual telephone system in which an image signal 
and a sound signal are transmitted from a transmission 
side via a predetermined transmission path so as to be 
displayed at a reception side, these image and sound 
signals, alter A/D conversion, are often subjected to 
coding by the MPEG (Moving Picture Experts Group) 
method for compressing a data amount. 

Here, the MPEG is an abbreviation of a working 
group for moving image coding for storage, which be- 
longs to ISO/lEC JTC1/SC29 (International Organiza- 
tion tor Standardization/International Electrotechnical 
Commission, Joint Technical Committee 1/Sub Commit- 
tee 29). There are IS011172 as the MPEG1 standard, 
and IS01381B as the MPEG2 standard. In these inter- 
national standards, there are IS011 172-1 and 
IS013818-1 for system multiplexing; ISOH172-2 and 
ISI13818-2 for image coding; and IS011172-3 and 
IS013818-3 for sound coding. 

In order to code an image with a high efficiency and 
to realize random access, the MPEG provides three 
coding types: I picture, B picture, and P picture. Here, 
the term 'picture' represents a coded screen (frame or 
field) constituting a moving image. 

The I picture is a data for which coding is complete 
in the aforementioned screen and is coded independ- 
ently of another screen. Consequently, the I picture is 
used as an entry point for random access and error re- 
covery. However, If the frequency of the I picture be- 
comes high, the coding efficiency is lowered. 

The P picture means a mode for carrying out for- 
ward predictive coding and is predicted from an I picture 
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or P picture which is temporally in the past. Consequent- 
ly, in order 1o decode a P picture, it is necessary that the 
preceding I picture or P Picture have been decoded. By 
using the P picture, the coding efficiency is increased in 
comparison with a case when carrying out coding only s 
using the I picture. 

The B picture is an advanced step of the P picture 
and provides a mode for carrying out predictive coding 
in both directions, i.e., by using I pictures or P pictures 
of the past and the future, prediction is carried out in a 10 
forward direction, a backward direction, or in both direc- 
tions. Consequently, in order to decode a B picture, the 
preceding and the following I picture or P picture should 
have been decoded. By introducing this B picture, the 
coding efficiency is significantly improved. is 

In general, an ordinary application employs the 
aforementioned I, B, and P pictures in combination so 
as to obtain random access and a high coding efficiency. 

Fig. 4A shows an example of such combination. In 
this Fig. 4A, the aforementioned screens (pictures) are so 
arranged in the display order, in this Fig. 4A, each of the 
arrows indicates a prediction direction. For example, 
when a B picture is to be decoded for display, the pre- 
ceding and the following (temporally) I picture or P pic- 
ture should be decoded prior to decoding the B picture. 25 

More specifically, in a case when realizing the dis- 
play order of the aforementioned Fig. 4 A, in order to de- 
code an image of the picture B5, at least pictures 10, P2, 
P4, and P6 should be decoded in advance. That is, the 
picture P2 is predicted from the picture 10; the picture 30 
P4 is predicted from the picture P2; the picture P6 is 
predicted from the picture P4; and the picture B5 is pre- 
dicted from the pictures P4 and P6. Consequently, in 
order to decode the picture B5, the pictures 10, P2, P4, 
and P6 should be decoded in advance. 35 

Therefore, as shown in Fig. 4B, these pictures are 
arranged in the coded stream in the order of 10, P2, B1 , 
P4, B3, ... In other words, the coded stream of pictures 
as shown in Fig. 4B is recorded on the recording medi- 
um. Consequently, when reproducing this recording me- *o 
- dium for display an image on a display unit, the pictures 
are decoded from the coded stream, reproduced from 
the recording medium and they are re-arranged as 
.r shown in Fig ; 4 A for display. • . 

In the so-called CD and DVD (digital versatile disc) 45 
which have been normalized and introduced on market, 
an image is coded by the MPEG method having the 
aforementioned configuration and a sound is coded by 
the MPEG or AC-3 (ATSC standard DOC.A/52, 20 Dec. 
1 995) method. These data are time division multiplexed so 
by the MPEG system specification and recorded on the 
disc. 

When the editing system as shown in Fig. 1 is used 
for editing an image signal and a sound signal or these 
signals which have bee multiplexed, it is necessary to ss 
provide a reproduction apparatus for reproducing an 
original signal and a recording apparatus for recording 
a signal after edition, increasing the size ol the entire 



system. 

For example, if it is assumed to carry out edition us- 
ing a storage medium containing an image signal which 
has been coded by the aforementioned MPEG method, 
in order to increase the coding efficiency, the MPEG 
usually includes a predictive coding mode (i.e. , including 
B pictures and P pictures). Consequently, when carrying 
out on frame basis, firstly a coded data is read out to be 
decoded and an image signal obtained is edited and 
coded again, after which the signal is recorded in a stor- 
age medium, thus requiring a large editing system. 
Moreover, two storage media are required: one contain- 
ing an original signal coded and the other for recording 
a data after edition. 

Furthermore, in such an editing system, a signal ed- 
ited is recorded again on another storage medium, 
which requires a time almost identical to the length of 
the image edited during edition: 

Moreover, in the nonlinear edition as carried out in 
the editing system shown in Fig. 2, a data is transferred 
from a storage medium to a storage unit within a editing 
apparatus and the data after edition is again written into 
the storage medium, which requires a time for transfer 
and a storage unit of large capacity for keeping this data. 

It is therefore an object of the present invention to 
provide a digital signal editing apparatus and method 
which does not require data re-recording after edition 
and enables to realize an editing system of small size 
and reduce a time required for edition. 

Inordertoachievetheaforementionedobject, inthe 
digital signal editing apparatus according to the present 
invention, read-out by read?out means is controlled by 
control means according to a reproduction information 
on a reproduction interval of a coded data, and this read- 
out coded data is decoded by decoding means so as to 
output an edited decoded data string. 

Moreover, according to the digital signal editing 
method according to the present invention, in order to 
achieve the aforementioned object, a plurality of coded 
data are read out from a storage medium allowing ran- 
dom access, according to the aforementioned reproduc- 
tion information on a reproduction interval of the coded 
data, and the read-out coded data are decoded so as to 
be continuous temporally and made into an edited de- 
coded data string. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a block diagram showing a digital signal 
editing system according to the related art. 

Fig. 2 is a block diagram showing a nonlinear editing 
system according to the related art 

Figs. 3A to 3C explain definitions of skip edition, in- 
sert edition and replacement edition. 

Figs, 4A and 4B explain the coding types and the 
prediction directions by the MPEG method. 

Fig. 5 is a block diagram showing a digital signal 
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editing apparatus and method according to a first em- 
bodiment ot the present invention. 

Fig. 6 explains operation of a decoding unit consti- 
tuting the aforementioned first embodiment. 

Fig. 7 is a block diagram showing a specific exam- 
ple of the aforementioned decoding unit. 

Figs. 8A to 8D explain edition using TOC informa- 
tion carried out by the aforementioned first embodiment. 

Figs. 9A to 9D explain operation of the aforemen- 
tioned first embodiment when a plurality of TOC infor- 
mation are delined. 

Fig. 10 is a block diagram showing a digital signal 
editing apparatus and method according to a second 
embodiment of the present invention. 

Fig. 11 explains operation ot the aforementioned 
second embodiment. 

Fig. 12 is a block diagram showing a digital signal 
editing apparatus and method according to a third em- 
bodiment of the present Invention. 

A digital signal editing apparatus according to the 
embodiments reads out a plurality of coded data consti- 
tuting at least one coded data string from a storage me- 
dium allowing random access and uses these coded for 
editing and decoding the aforementioned coded data 
string. 

As the coded data, the three coding types used in 
the MPEG method are used, i.e., I pictures, B pictures, 
and P pictures. Hereinafter, explanation will be given on 
three specific embodiments. 

Fig. 5 shows a digital signal editing apparatus ac- 
cording to a first embodiment including: a read-out unit 
2 for reading out from a storage medium 1 such as an 
optical disc allowing random access the aforementioned 
coded data as I pictures, B pictures, and P pictures and 
a reproduction information on a reproduction interval of 
the coded data; a storage unit 3 for storing the repro- 
duction information which has been read out from the 
storage medium 1 by this read-out unit 2; a control unit 
4 for controlling read-out of the read-out unit 2 according 
to the reproduction information from the storage unit 3; 
and a decoding unit 5 for decoding the coded data which 
has been read out by the read-out unit 2 controlled by 
the control unit 4, so as to be temporally continuous/and 
outputting a decoded data string which has been edited. 

The storage medium I contains a coded data string 
consisting of the aforementioned I pictures, B pictures, 
and P pictures as well as a reproduction information on 
a reproduction interval of the coded data constituting 
this coded data string. Here, the reproduction informa- 
tion has been written, for example, as a TOC information 
in the TOC (Table of Contents) area of an optical disc. 

This reproduction information on the reproduction 
interval contains a data on a reproduction start point, a 
reproduction end point or reproduction interval length, 
and the like. For example, when the TOC area contains 
a plurality of reproduction information, the coded data 
corresponding to the respective reproduction intervals 
are successively decoded and displayed on a display 



unit 6. 

During a coded data edition, the control unit 4 ac- 
cesses the storage unit 3 containing the aforementioned 
reproduction information, modifies the reproduction in- 
s formation, controls read-out of the read-out unit 2, and 
reads out the coded data from the storage medium 1 . 
The decoding unit 5 decodes the read-out data so as to 
be temporally continuous and outputs the data as a cod- 
ed data string which has been edited. 
10 Here, in a case when predictive coding such as the 
aforementioned MPEG method is employed, in order to 
decode an image of a certain time, an image preceding 
the image should have been decoded. For example, in 
a case of Fig. 4, decoding of the image of picture B5 
is requires decoding of at least 10, P2. P4, and P6. 

It is now assumed as shown in Fig. 6 that after re- 
producing up to picture P of the point Sa, reproduction 
is to be started with picture B3 at the point Sb. In an 
ordinary decoding apparatus, in order to decode the pic- 
20 . ture B3, it is necessary to decode the pictures 10, P2, 
and P4 which serve as the reference images ot the pic- 
ture B3. Accordingly, while these pictures 10, P2 S and P4 
are decoded, the display becomes discontinuous. 

To cope with this, in the specification and drawings 
2$ of Japanese Patent Laid Application Hei 8-335668 a 
technique is proposed which enables temporally contin- 
uous reproduction of coded signals when a part of pre- 
diction-coded data is deleted. 

In a decoding unit employing this technique, it is 
30 possible to connect parts of coded data which are logi- 
cally discontinuous in such a manner that the data can 
be reproduced as a temporally continuous data. . 

The decoding unit 5 in the digital signal editing ap- 
paratus shown in Fig. 5 also employs this technique. For 
3S example, when carrying out a skip edition, trie afore- 
mentioned decoding unit S operates as shown in Fig. 7. 
More specifically, this decoding unit 5 hastwo independ- 
ent decoding systems 11 and 14. 

The decoding system 11 decodes on conding unit 
40 basis a first coded data string preceding the data con- 
nection point for edition by random access carried out 
on the storage unit 1 . 

The decoding system 1 4 decodes on coding unit ba- 
sis all the coded data required for decoding a first coded 
*s data of a second coded data string following the afore- 
mentioned data connection point for edition, prior to 
completion of decoding the aforementioned first coded 
data string by the decoding system 11 . 

In Fig. 7, a coded data which has been read out from 
so the storage medium 1 by the read-out unit 2 is stored in 
a track butter 10. The read-out unit 2 is capable of ran- 
dom access to the storage medium 1. For example, 
when carrying out a skip edition, the read-out unit 2 can 
successively read coded data before and after the skip, 
ss into the track buffer 10. However, in this case which em- 
ploys the MPEG coding method (i.e., a difference be- 
tween images is coded), all the coded data of the pic- 
tures required for decoding a destination picture are 
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read in. In the aforementioned Fig. 6, the least data re- 
quired for decoding the picture B3 of the skip destina- 
tion, i.e.. coded data of at least pictures 10. P2. and P4 
are read into the aforementioned track buffer 10. 

The coded data read out from this track buffer 10 is 
transmitted to the first decoding system 1 1 and the sec- 
ond decoding system 14. 

The first decoding system 11 includes a decoding 
.buffer 12 and a decoder 13, and the second decoding 
system similarly includes a decoding buffer 1 5 and a de- 
coder 1 6. The decoding buffers 1 2 and 1 5 keep coded 
data read out from the track buff er 10 while the decoders 
-1 3 and 1 6 respectively provided at a later stage are de- 
coding the data. It should be noted that read-out of a 
data from the track buffer 10 to the decoders 1 3 and 16 
of the first decoding system 1 1 and the second decoding 
.system 14 are carried out simultaneously, if necessary. 
The decoders 13 and 16 independently of each other 
.decode, coded data supplied respectively from the de- 
coding buffers 12 and 15, 

A decoded data outputted from the first decoding 
system 11 is transmitted to a switching terminal S1 of a 
switch 17, whereas a decoded data outputted from the 
second decoding system 1 4 is transmitted to a switching 
terminal S2 of the switch 17. 

This switch 1 7 selectivefy outputs to the display unit 
5 coded data supplied from the first decoding system 1 1 
and the second decoding system 14 while switching at 
a predetermined timing which will be detailed later. Con- 
sequently, the display unit 6 carries out display accord- 
ing to a decoded data from the first decoding system 11 
and according to a decoded data from the second de- 
coding system 14, which are selectively switched at the 
aforementioned predetermined timing. 

Here, in a case when decoding a coded data which 
has been read out from the storage medium 1 by the 
read-out unit 2, so as to be temporally continuous, and 
displaying the coded data as it is, the display unit. 6 is 
supplied with a decoded data which has been decoded 
either by the first decoding system 11 or by the second 
^decoding system 14. 

On the other hand, when decoding coded data 
.. which are temporally discontinuous due to a skip edition, 
ithe following operation is carried out. 
. Firstly, it is assumed that, the first decoding system 
il is decoding coded data constituting the first coded data 
string preceding the skip point (skip start point). At this 
time, the switch 17 is connected to the switching termi- 
nal 51. Consequently, the display unit 6 displays data 
- according to the decoded data preceding the aforemen- 
tioned skip start point which has been decoded by the 
first decoding system 11, ie., an image of coded data 
which has been read from the storage medium 1 and 
decoded prior to the skip. Thus, prior to the skip start 
point, a coded data preceding the skip start point which 
has been read from the storage medium 1 by the read- 
out unit 2 is read out via the track buffer 10 by the de- 
coding buffer 1 2 of the first decoding system 1 1 and de- 



coded by the decoder 1 3, and the decoded data is trans- 
mitted via the switch 17 to the display unit 6 where it is 
displayed. 

Next, when carrying out a skip edition, the read-out 
s unit 2. after reading a coded data preceding the skip, 
carries out random access to the storage medium 1 so 
as to read coded data constituting a second coded data 
string immediately after the skip (skip destination) and 
successively outputs the coded data preceding the skip 
10 start point and coded data near the skip destination to 
the track buffer 10. 

Here, the coded data read from the storage medium 
1 as the data after the skip includes all the data required 
for decoding an image to be displayed at the skip des- 
'5 tination point. That is. in the case of Fig. 6 in which the 
picture of the aforementioned skip destination point is 
picture B3, the read-out unit 2 reads out from the storage 
medium 1 coded data corresponding to the pictures 10, 
P2, and P4 required for decoding the picture B3. More 
specifically, the read-out unit 2, wherein reading a re- 
cording area corresponding to an address of the skip 
destination point (in the example of Fig. 6. an area con- 
taining the coded data of picture B3). simultaneous^ 
with this, reproduces by random access to a recording 
area containing the coded data of the pictures 10, P2, 
and P4. 

Thus, the track buffer 10 simultaneously stores the 
coded data of the aforementioned skip start point and 
the data near the skip destination point. That is, if ex- 
plained with reference to Fig. 6, at this moment of time, 
the track buffer 10 simultaneously contains the coded 
data of P picture at the skip start point indicated by point 
Sa in Fig. 6 and the coded data of B picture (B3) of the 
skip destination point indicated by point Sb in Fig. 6 as 
well as coded data of the pictures 10, P2, and P4 re- 
quired for decoding the picture B3. 

The decoding unit 5, in order to obtain an effect 
identical to an ordinary edition by editing the aforemen- 
tioned reproduction information, reads out and decodes 
successively in the order of the aforementioned repro- 
duction information, the result of which is temporally- 
continuously displayed. 

Next, description will be directed to an editing oper- 
ation of the aforementioned digital signal editing appa- 
ratus. During an edition, a reproduction information in 
the storage unit 5 is modified instead of directly editing 
the coded data. 

This reproduction information contains all the data 
required to start (terminate) display at a specified point 
of the coded data recorded on the storage medium 1 . 
For example, in the case of Fig. 6 in which an image is 
coded by the MPEG method and recorded on an optical 
disc and an interval of picture B3 at point Sb and after 
is to be reproduced, the read-in area contains as infor- 
mation on the reproduction interval: a sector address 
containing the 10 picture which appears first of all the 
other pictures required for decoding the picture B3; a 
period of time from decoding start of this 10 picture until 
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decoding of the B3 picture of the reproduction start 
point; and the like. Hereinafter, the aforementioned re- 
production information will be referred to as a TOC in- 
formation. 

An editing process using this TOC information will 5 
be explained below with reference to Fig. 8. Fig. 6 shows 
a coded data prior to the edition containing a coded im- 
age signal coded and a coded sound signal of frame F0 
to frame F1. A corresponding TOC information, in the 
initial state, contains information required for decoding/ 
reproducing frames F0 to F1. In order to skip an interval 
from frame F2b to frame F3a in this state, it is necessary 
that the TOC information consist of a reproduction inter- 
val information of F0 to F2a and a reproduction interval 
information of F3b to F1 . According to the TOC informa- 
tion thus edited, it is possible to reproduce, for example, 
Fig. 8B, which is equivalent to skip edition of the coded 
data. 

Moreover, as shown in Fig. 8C, when a coded data 
consisting of frames GO to G1 is to be inserted between 
the frame F2a and the frame F2b shown in Fig. 8A, it is 
necessary to edit the TOC information (containing the 
definition of the reproduction of the initial state F0 to F1 ) 
so that F0 to F2a, GO to G1, and F2b to F1 will be re- 
produced in this order. 

Furthermore, for replacement edition, the reproduc- 
tion intervals of the TOC information is defined as F0 to 
F2a, GO to GT, and F3b to F1. Then, after this edition, 
Fig. 8D will be reproduced, which is equivalent to a re- 
placement edition of a coded data. 

When the TOC information is modified, the modified 
TOO information is written back to the TOC information 
storage area on the storage medium 1 at a predeter- 
mined timing by a write-in unit 7. 

" Moreover, by defining a plurality of TOC informa- 
tion, it is possible to carry out a reproduction as follows. 
It is assumed that a coded data has a configuration as 
shown in Fig. 9A. Not only the reproduction of frames 
F0 to F1 is defined in TOC1 , but also a reproduction in- 
terval of F0 to F2a and F3b to F1 is defined in TOC2 and 
a reproduction interval of F3b to F1 , F0 to F2a, and F2b 
to F3a is defined in TOC 3. 

. If it is possible to select one of the three definitions 
of TOC information, i.e., TOC1, TOC2,.and TOC3, then 
the corresponding reproduction route can be obtained 
as shown in Fig. 9B, 9C, and 9D. 

In this way, the user can readily modify the repro- 
duction route of the coded data according to his/her will. 

Moreover, according to this image edition using the 
TOC information, a coded data is not edited directly. 
Consequently, it is possible to carry out a re-edition or 
to cancel an edition. 

Because according to the edition using the TOC in- 
formation, a coded data itself is not edited, a part of the 
coded data not reproduced is also recorded in the stor- 
age medium 1. When it is determined not to re-utilize a 
pan of a coded data, in order to effectively utilize the 
storage medium I. it is desired to delete the unnecessary 



part of the coded data. According to the present embod- 
iment, if necessary, it is possible to re-use an area con- 
taining an unnecessary coded-data, i.e.. to overwrite on 
the area so as to record other coded data. 

It should be noted that when a plurality of reproduc- 
tion intervals are defined in the aforementioned TOC in- 
formation, the decoding unit 5 has a function to read in 
coded data arranged logically-discontinuously on the 
storage medium 1 in the order of the aforementioned 
reproduction information and temporally-con tin uousty 
reproduce decoded signals. 

Description will now be directed to a digital signal 
editing apparatus according to a second embodiment. 
This digital signal editing apparatus according* to the 
second embodiment can be preferably used when re- 
using an area containing unnecessary coded data or 
when outputting a coded data from the editing appara- 
tus. 

Fig. 10 shows the configuration of this digital signal 
editing apparatus according to the second embodiment, 
which is identical to the configuration of Fig. 5 except 
for that an editing unit 8 is additionally provided. The 
components of the second embodiment excluding this 
editing unit 8 are identical to those of Fig. 5 and operate 
as has been explained above. In addition to the editing 
operation of the aforementioned digital signal editing ap- 
paratus of Fig. 5, this digital signal editing apparatus re- 
codes a decoded data which is reproduced by using the 
TOC information, and the re-coded data is written back 
to the storage medium 1 by the write-in unit 7. By car- 
rying out this re-coding, it is possible to re-utilize an area 
in the storage medium 1 occupied by a coded data not 
reproduced, enabling to effectively use the storage me- 
dium 1. 

Moreover, this digital signal editing apparatus can 
operate only for a necessary portion when carrying out 
re-coding. For example, image coding using the MPEG 
method has a configuration of GOP (Group of Pictures), 
and coding is completed on this GOP basis. Conse- 
quently, when reproducing the data in Fig. 11 up to the 
point Sc, GOP1 and GOP2 need not be re-coded. In this 
case, re-coding can be started with BOP3. 

Furthermore, when fetching a coded data from an- 
other digital signal editing apparatus, it is possible to 
output a coded data (output 2) which has been coded 
by the encoding unit 8. In this case, a decoded signal is 
outputted as output 1 , whereas a coded signal is out- 
putted as output 2. This function is used, for example, 
when it is necessary to directly supply a coded data, for 
example, in the digital broadcasting set top box. In this 
case, the coded data is a data which has been edited 
and re-coded and a reception side can decode the data 
as an ordinary data without thinking of edition of a coded 
data. 

Description will now be directed to a digital signal 
editing apparatus according to a third embodiment. The 
digital signal editing apparatus according to the third 
embodiment realizes the same function as the conven- 



ts 



20 



2S 



30 



35 



40 



45 



SO 



BNSOCCfO. <EP 0B5571 «A2J_> 



11 



EP 0 855 714 A2 



12 



tional nonlinear edition. 

As shown in Fig. 12. this digital signal editing appa- 
ratus includes a recording/reproduction apparatus 22 
for recording/reproducing a coded data onto/from a stor- 
age medium 21 allowing random access; a control unit 
23; and a display unit 24. 

The recording/reproduction apparatus 22 can con- 
nect arbitrary points on a coded data recording in the 
.built-in storage medium 21 so as to temporally -continu- 
ously reproduce the connected data. The control unit 23 
.inputs and outputs of a control signal from/to the record- 
ing/reproduction apparatus 22. 

The control signal can specify reproduction for de- 
ciding an editing point (making the recording/reproduc- 
tion apparatus 22 decode a coded data and the display 
unit 24 display the data) and includes information on an 
editing point and time information of a reproduction in- 
terval. 

The recording/reproduction apparatus 22 edits a 
TOC information according to the lime information of the 
- reproduction interval determined by the control unit 23. 
Because between the recording/reproduction appara- 
tus 22 and the control unit 23, there is only input and 
output of control information, this third embodiment 
does not require any storage unit of large capacity or 
transfer time which have been required in a convention- 
al system. 

As has thus far been described, in the digital signal 
editing apparatus according to the aforementioned em- 
bodiments, TOC information is edited instead of editing 
a coded data. Consequently, there is no need of re-re- 
cording a coded data alter edition as in an ordinary ed- 
iting apparatus. 

Moreover, this leads to that there is no need of a 
coding apparatus for recording a coded data after edi- 
tion (when a data is coded by the MPEG and recorded, 
the MPEG encoding unit is included), or a storage me- 
dium. The time which has been required for write back 
is not required, either. 

Moreover, by defining a plurality of TOC informa- 
tion, various reproduction orders can be readily selected 
for the same image signal. By using a decoding unit ca- 
pable of temporaliy-continuously reproducing coded da- 
„• ta which are discontinuous^ arranged, it is possible to 
use the TOC information so as to reproduce an image 
signal without causing temporal discontinuity. 

Furthermore, cancel and re-edition can easily be 
carried out only by re-editing the information on the re- 
production start point. 

Moreover, in the editing apparatus having the afore- 
mentioned configuration of the second embodiment, a 
data which has been read out according to the TOC in- 
formation can be re-coded so as to be written back to 
the storage medium, thus enabling to effectively use the 
storage medium as well as to output a coded data from 
the editing apparatus. 

Moreover, the nonlinear edition of the aforemen- 
tioned third embodiment makes unnecessary a storage 



unit of a large capacity or a time for transferring a coded 
data (or original signal) which have been required con- 
ventionally. 

In the digital signal editing apparatus according to 

5 embodiments of the present invention, the control 
means controls read-out by the read-out means accord- 
ing to the reproduction information on the reproduction 
interval of a coded data, this read-out coded data is de- 
coded by the decoding means and is outputted after edi- 

10 tion as a decoded data string. Consequently, it makes 
unnecessary to re-record the edited data, which realizes 
a small size of the system as well as reduces the time 
required for edition. 

Moreover, according to the digital signal editing 

*5 method according to embodiments of the present inven- 
tion, a plurality of coded data are read out from a storage 
medium allowing random access, according to the re- 
production information on a reproduction interval of the 
aforementioned coded data. The coded data which 

20 have been read out are decoded so as to be temporally 
continuous and made into a decoded data string which 
has been edited. Consequently, it makes unnecessary 
to re-record the edited data, enabling to realize a small 
size of the system as well as to reduce the time required 

2S for edition. 



Claims 

oo 1. a digital signal editing apparatus for editing at least 
one coded data string, said apparatus comprising: 

read-out means for reading out a plurality of 
coded data constituting said coded data string 
from a storage medium allowing random ac- 
cess; 

storage means for storing a reproduction infor- 
mation relating to a reproduction interval of said 
coded data; 

control means for controlling read-out by said 
read-out means according to said reproduction 
information from said storage means; and 
decoding means for decoding said coded data 
read out by said read-out means controlled by 
said control means and outputting a decoded 
data string which has been edited. 

2. A digital signal editing apparatus as claimed in. 
Claim 1, wherein in a case when a first coded data 
string preceding a data connection point for edition 
is to be connected to a discontinuous second coded 
data string, all the coded data required for decoding 
a first coded data of said second coded data string 
are decoded prior to completing decoding of said 
first coded data string. 

3. A digital signal editing apparatus as claimed in 
Claim 2, wherein said decoding means assumes a 



45 



so 



I 



13 



EP0 855 714 A2 



14 



coded data string consisting of said first coded data 
string connected to said discontinuous second cod- 
ed data string as a new first coded data string and 
connects said new first coded data string to another 
discontinuous second coded data. 

4. A digital signal editing apparatus as ctaimed in 
Claim 1 , wherein said coded data is a coded video 
data, coded audio data, or a data including these 
data multiplexed. 

5. A digital signal editing apparatus as claimed in 
Claim 1 , wherein said storage medium stores said 
reproduction information. 

6. A digital signal editing apparatus as claimed in 
Claim 1 , wherein a plurality of said reproduction in- 
formation are prepared for said coded data. 

7. A digital signal editing apparatus as claimed in 
Claim 1 , wherein the edited decoded data string 
which has been decoded and outputted by said de- 
coding means is again coded and written into said 
storage medium. 

8. A digital signal editing apparatus as claimed in 
Claim 1 , wherein said coded data are coded data 
which have been coded by the predictive coding 
method. 

9. A digital signal editing apparatus as claimed in 
Claim 1 , wherein said coded data are I pictures, P 
pictures, and B pictures of the MPEG method. 
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uous second coded data string is assumed to be as 
a new first coded data string, which is connected to 
another discontinuous second coded data, so as to 
obtain said edited decoded data string. 

13. A digital signal editing method as ctaimed in Claim 
10, wherein said coded data is a coded video data, 
coded audio data, or a data including these data 
multiplexed. 

14. A digital signal editing method as claimed in Claim 
10, wherein said storage medium stores said repro- 
duction information. 

15. A digital signal editing method as claimed in Claim 
10, wherein a plurality of said reproduction informa- 
tion are prepared tor said coded data. 

16. A digital signal editing method as claimed in Claim 
10, wherein the edited decoded data is again coded 
and written into said storage medium. 



17. A digital signal editing method as claimed in Claim 
10, wherein said coded data are coded data which 

25 : have been coded by the predictive coding method. 

18. A digital signal editing method as claimed in Claim 
10, wherein said coded data are I pictures, P pic- 
tures, and B pictures of the MPEG method. 

30 



10. A digital signal editing method for editing at least 
one coded data string, wherein 

a plurality of coded data constituting said cod- 
ed data string are read out from a storage medium 
allowing random access according to a reproduc- 
tion information on a reproduction interval of said 
coded data, and the coded data which have been 
read out are decoded so as to be continuous tem- 
porally and made into- an edited decoded data 
string. 

11. A digital signal editing method as claimed in Claim 

10, wherein said edited decoded data string is ob- 
tained, when a first coded data string preceding a 
data connection point for edition is to be connected 
to a discontinuous second coded data string; by de- 
coding all the coded data required for decoding a 
first coded data of said second coded data string 
prior to completing decoding of said first coded data 
string. 

12. A digital signal editing method as claimed in Claim 

11, wherein a coded data string consisting of said 
first coded data string connected to said diSCOntin- 
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(57) When editing an image signal and a sound sig- 
nal or these signals multiplexed using a conventional 
digital signal editing apparatus, it is necessary to provide 
a reproduction apparatus for reproducing an original sig- 
nal and a recording apparatus for recording the signal 
edited. This significantly increases the size of the editing 
system. 

According to the present invention, a read-out unit 
2 reads out I pictures, B pictures, P pictures, and a re- 
production information on a reproduction interval of this 



coded data from a storage medium 1 allowing random 
access. A storage unit 3 stores the reproduction infor- 
mation read out from the storage medium 1 by the read- 
out unit 2. A control unit 3 controls read-out of the read- 
out unit 2 according to the aforementioned reproduction 
information from the storage unit 3. A decoding unit 5 
decodes the coded data which have been read out by 
the read-out unit 2 controlled by the control unit 4, in 
such a manner that the data are temporally continuous 
and outputs an edited decoded data string. 
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